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Abstract of JP9204651 
PROBLEM TO BE SOLVED: To avoid the 
oxidation of magnetic material of which a 
magnetic thin film is made, reduce magnetic 
interactions between particles, suppress 
noises in the medium and facilitate high 
density recording by a method wherein oxide 
of at least one type of alkaline earth metal is 
contained in the magnetic thin film. 
SOLUTION: A Co-Pt-CaO magnetic thin film 2 
is formed on a glass substrate 1 , a carbon film 
3 is formed on the magnetic film 2 as a 
protective film and a lubricant film 4 is formed 
on the carbon film 3 to obtain a magnetic 
recording medium. In the magnetic thin film of 
the medium, the oxide of Ca exists in grain 
boundaries of Co and Pt. 
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t\ 4*tetHH»«2l3S« (HDD) „ Vfe-VPSM! 
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ftfflO«tt»8IOtt»i LTSl "bixT*5 9 . C r JJg^CD 
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is, c r x-ftm&tiitc om-s-&<DmmsL*m±&T5:-t- 40 
[0005] 1 att»i5^«^-r 

[0006] tt«iiaftjtK#<o^$ftfb»tt(4»oDitt:eft 



1#P^9 - 2 0 4 6 5 1 
2 

[0 0 0 7] fESHKE£^*BKi-5 
S«Tt5©T- > *««*»offi;y-f X-efcilf^y 

(MR) K^g5ffl$Hr^-5 0 ^OMR'-yKffli 

A 1- i o xMfts-i xic £fe 5— ^ K y -f xas^iUKig; 

[0 0 0 8] *r«D— ii«gOMR^y K&i&lK 

mg.zmte : ??&titf&>z>(Dx\ mn,mmumat. 
Ft&mztt^x3zMzm^mmm#c*&-fz> r. t 

[0 0 0 9] C ©<t MR^y Kibf^Jcig-g-L, m 

[0010] *»3i3<z>jB2©»Httu m^->^^m 

[0011] Bi««EftSriia-rsfcftfci4, mmmrn. 
m&<vm&nmz&\,^xmmki-f%<Dm%mn^m* 

[0012] «tttt^ra©£ifettsfl s ffl*#w+5fc» 

tt5Co ^-a-^Sr^.^-? y y ^^jtfc J; 0 ft* L-CtS 
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K€r JffK&jft U T ft *m$LtS,»i&&1>< BR^ $ *lT V > 5 
[0 0 13] 

±BJBl©BHI**ftt«'<<, ffliE# 10 

[0 0 1 4] *389JW|fc2<Z>38l!l]tt\ -Lf2lf?2<DHjgJiI$r 

5. 20 
[0 0 15] *38W»JB3©*WH:, ±IE3? 3 roHHS: 

CXI i ixfcSB 2 ©®*£ £ a> ibtft)3c $ *tT 

[0016] 

T, #BMt«R*r«J*-rS*t»i: LTtt, #7 30 

• trtttt-CbJ:v\ Wc, &®S;E£rffl^-54§-g-ta4, 

mfxhx^\ 40 

[0017)11 ©*Wfc*SV^T, at4»K?r*fi!ci-5 

(4C o , Pt, Sm, F e , Ni, C r , Mn , Bi, 
Al, Ta, T i *fc(4iix^W-g-^?rffll/^5r ir^x- 
t-5o #1-, Co,, M, (fcfc'U Mte, Cr, N 
i, Pt, Ta©5*)'M< £t>— «*»e>*54JR, x 

J40. lSxSO. 5) <om.&L$:&-j-Z>C o3%-S-&©J; 
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Ca, Sr, £ fc I4B a <r>mVM>*tt1r T/l^ y 

±{cS4-i-6WT-»* LV\ Be, Mg, Ca, 
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(a) »tt*JH«-j|B]o^— M3ivryw*y±ssA 

(b) a*<0&Jlitf»0^-ys' hSrfflv^. K^, 

y# y 
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[0 0 2 4] iroS$tt^Siia^l4, fiS^IE®->^.-rA(c 
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BSE©'h&fc, 4 9iiH&g©fEfiW-C#-54 5Kfc5. 
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i, Cr, Mn, Bi, A 1 , Ta, T i ^.tUtZtlh 

<o-&&*m^zz tux***, mz, ttttm&M&M 
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*LV\ Sfc, Cftib©&JRSfc{4-£-&K, flj&tir&fr 
Wftl-fS Btttf» F efc'i U 5 / S fc (4 N i £g5iOLT<b 
4V\ £bK, r*Lb©4«*fcJ4-frAte, «*«M*«r 
[*]±^-fr57ti*{C, 0!l;tl4Cr. Nb, V, Ta, T 
U W, H f , In, Si, B^^^DUTt>«tl/\ 
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A^©SiO s &&-tZ>K'y1i — ^SS2GP a bm& 
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m&<Dm-£s M&&mtiL*bwmv}imtbzm«. 

[0 0 3 6] ^©^U^l^T, W8ttft:*^i5T 
tttt©«A*:l*<*B«J-CE«£:h.5. tfUxfi, BStt&JS 

a6*E*»b05F>B*©»ASr§Sil:-J-5*&KH:, te^PS 

(D>h£\,mm&>zw*m#sti:mm&&m&mmmb lt 50 
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[0 0 3 7] jB2 0»Mk:*s^T, #BStt-3lttlg©*m 
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©#«tt**flt©ff£^««r»fci-$££K:.fcij, B* 

[0 0 3 9] M2(09&m\Zi$\,^X. «tt»«Sr^»i-S 
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(b) «*©A«*tJ|Bi-©#-yy h«rfflv\ Kss, mm 

[0 0 4 1] rco*-g\ -SBW^StBt*, *S54fcf* 
*5, (a) *3i05 (b) <D*e-tC*5V^T, SStt^MIST- 

fcffi-g-^-y^ h-ct>«t^o M«-©»-&tt, m&#bm 
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[0 0 4 2] i*Le>©WR»^*fe"Cf±, - 

StiSiKK©!^, -ttteflMSAJlttftttKii** 
L^<, ^KPrn^KhtT^eA-^r^MbUg^o rcD 

[0043] ;:£>£#, «tt£«*frf-<B»tt«ftJI#ti: 

fittTj&g-rsr £ fcfcS. Wu »Ert;Sr|fi] 

K»tt««#l*tt3»sf«f*Six*w4K:«cs. Sfc, ISA 20 

let, *«ottt8J?»T»K©J«J«©ttlB, A# 
o««S*ttSr#*i£*J-c*5. Sfc, i&gia&CT 30 
[0 0 4 4] «M4aWSrS*±»cJ»iai-5*»c, 

$c£/Sst-#5. ft*5, m&&mtt&e>?—y-yht# 
Wif 5 r. £ 5, 

[0 0 4 5] Sf5 2<Z)3gl3dK:}3V>T, 

ft, @6»R*/^©ftv>#tt©Mt-j55: bim* 
v^*, iftit*o«a|vOitttt?fco 
£, Nro^faroStHK^.*^— fit, so 
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U= 1/2 At « • N • V • v 

N. =N, = ( 1 — N, ) /2 
5£, fiafP8S<bI s **z 

U = 1/4 Ato • I s s - v- (3N, - 1 ) c o s 2 
8 + c o n s t . 

*tt (1-3N, ) tCJt^J-TSr £*S^5 0 ^ 
««ft**tt*»**»c4»©ttN. =0, */McfcS© 
f*N. = l/3(D£#T**>5o ztfilCfcioTSBgcDlHie 
tflRtt© / (SM<Z>ft$) £r£U r 

£ (1-3N, ) irWHffifcPI^Si:, r = 1, 1. 
5, 2, 3. 5, 1 OicStLT^ax^ax (1 -3N, ) 
= 0, 0. 3 0, 0. 4 8, 0. 6 7, 0. 8 3, 0. 
94£&5„ rorii^, r # 1 . 5 J^LhT'fctUi'ft 
^©^SS^S^ttWHtS 3 0%, £ bt- r tfS 3 Ui±T- 
fcfttf tat? 7 0 %©Jg«««tS*ttSr#* n £ 

[0 0 4 6] *mW<V%i 3 c038?f§K::j3^Tfi, 

#«*ixfcjs 2 ::-e> ^ 

^«fiSci-sttW*5J;u ? ®2wffl«*«^«.*t«-ii, tt 

[0 0 4 7] JS3 0»MK:*J^T. **frP£ LTtt, & 

S r £ dS-C # 5. 
[0 0 4 8] &mW$L=f-<Ott'&k LTft, «S|^.fi, C 
r, Au, Ag, Ta, Co, Fe, N i ^^rffll^S r 

£^t-#^„ mbo^atte^ictt, estt*t»£L 

TJi, '>ne<£>bCo, Fe, N i frbMtil&tllZ'Pti: 

< th-m<D7tm^m-r^mmun, co 

PtCr, CoTaCr, CoTaPt, CoNiT 
a, CoPtftfflV^CimS. ^tttttk 

«c^<o#^£ u-cfi, stfcfe. aYb*. »<b», j^^b 

^Jx.li, S iO, , S i O, Si, N, , A 1 2 Oj 
, A 1 N, T i N, BN, CaF, T i 



( 7 ) 

11 

ants*** \zm&&m s fur* « £ iisr 

[0049] rfr&ofRtt-T-otttEii, *cD_uzf&mi- 
-5 00 h n-Aiaict 5 r i t i d , {Msec 

gates® • s^twfc^T*fo5 0 
[oo5o] ^tib<Dmn^&m\^m^-r^mt u 

^7d- y ^?m*£e>mm.m&m&m^z>z. 20 
[0051] afc, '&®.T*mfa±\zmktez>£ o\z& 

$>5„ 0>J;ttf, 1 0 nmgS©P b W^JieMLfc 
», :t(Iio TSfiS 30nm 

[0 0 5 2]*3Ojl?H:l3^m *K«K4MUrS*L 

[0 0 5 3] aE3co3§93»;i*5V>Ttt\ ittftHtUT 
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&&m<DTmm&m^z>w&\ztt^xt>>tj: *> »v^~» 
+ nmms.v> a,vt<o'&i&*mkLx. ftfotezmm-rz 

[0 0 5 4] M£*Kf*. tttt4m£#tttttrae>l5IR# 

%L*&&mmsL*x'&>z>m&izti x vjiticmmtft&x 
>*&w-immLxa,t)&wimmm*]&i&^ 

[0 0 5 5] 3? 3 ©369H-*5^T . ^14»K^3tSFi--5 
[0 0 5 6] ftld^ *^BJ©fi$^8E»S!iE^©a*SrW?«l 

(ms^ji) &LT<r>Mmi. 2 a^mm<DfH 1 (Dmm 

[0 0 5 7] 01 tt**W«>SB 1 <0»MKA»*>5«*1E 
3llt«1»S:*i-WfBH-e*> 5. HI 1 ic^-TBS 
«1Eflk««=«:. LT©^/7^Sil # 

9^**l±fc»J*$*Lfc*ttaH)t-C*j*Co-P t- 
C a oattSl2 Co-Pt-CaOittK2±lCf 

[0 0 5 8] J:K«#*#-r5aSftK»«flKttft0> J: 5 

n9—Vv Ytft\i^o x.oKisxm&mw-tfj^ 

«i5r^:MLfc 0 iSJc^^T^ i^tw<-rt^io s P 

[0059] #:<^-r\ a r 7y^?r>t^^^ fticm 
A L-TrtEESr 0 . 2 P a KK^U -t©#H«epK:*s^ 
TC 0.0 P tt,9 — ?f y H;DC2 0 OWfcit/C a O 
^ — f y hiZR F 4 0 OW^-ttb-t'tLfniDLr^^s/^ 
y V^lt, 1 ±(CJi:$ 2 0 nm©C o - P 

t - C a Om&m 2 «r»riE L,7to 

[0 0 6 0] ft^T\ Jf^f +y/<-rt©^-y? hSr 

ffv htC^LT, f^JE^A r Ty^.T-0. 
3Pal:U ^©^ffl^^t-^V^TTj — 3^>?rDC 2 0 
OWt^y^U^Lt, Co-Pt-CaOlW 
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2±.\cm& 1 0 nmCD;* — 3 Lfc„ 

[00 6 1] rcDtf^SSl SrK3E^-y W< 

#-*>"l®3 ±lZfflmmZ&*i LTf$«l 2 0 ^V;/* 
[0 0 6 2] COJ:9i; LTSftft 1 co^ta^ftSr 

mm^^mmmm^-rmmmxh^. 1121^-*- 

- S i O — M g OSSttM 5ir, Co-Pt-SiO-M 
[0 0 6 3] ±IS«fii4**i-5a^lE^ft:«^CD J; b 

larfflLfc. *-f, Wf+y^-rti:, Co,„p 

ti^&f — 'fy K S i 0 2 K 36<ktMg 

ft^-rtl:10 s P aCDJME^LT, #7*g*£ 
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[0 0 6 4] #ci^-r% a r v/^-rt^j^ 
ALTf*lJ££0. 2 P a {clft^L, ^r<D#ffl^i't'(i*5^ 
TC o.o P t,„ 9 — f y hCDC 2 0 OW, SiO^- 
■f y McRF 2 0 0 W*5 JztfM g O^ — ? y H:RF3 

o ow&-zti?infQlmLXxs<y# v>?i,x, 

1 ±(-ff£ 2 0 nmCDC o - P t - S i O-MgO 

t, RF 1 0 0WX'2ftf , ilX-><y?^y=3-&ft^fz o 
[0 0 6 5] ;0#7^SSllrl!5f-t>/ i ! 

o-P t - S i 0-MgO«ttK5±tc:»»?nJS:^*L 
TJ?^*?)2 0^-^^^ hn-A<OrH?i^M4^^L 

[0066] r co j; 5 \z. Lxmmm 2 <r>m.%t&mm#& 
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fc. &l^-C\ K^ir V^<-|*9£ 1 0 s P a COSMIC 

[0 0 6 7] ik\,^X. Ar^^ftV^-rtCI 
ALTrtJE&O. 2 P a {Cfg;t U -t<£>#Bfl c W-*S^ 
TCoidP t,, * — ¥y M:dc 2 0 OWJSitfS i o 
10 $ — Vy HiRF40 OW^-ttL^ettPTlADLT^.^^^ 
DV^U, tf^SS-hfcff* 2 0 nmCOCo-P t 
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fCib^T, DC 1 0 0W-C2^P B T^^->'^^s'^$r=fTo 

[0 0 6 8] rco^7^S«SrH^^w<- 

- p t - s i o«tt«±^ffl?f»j*»ffi u-ch:£#*j 2 o 

[0069] rcoipjd l^XitVtm l ©«l*IE«K(*:Sr 

20 Mifc. ±n<D±?\£isXfmztiiz.9itowi, 2*5 

± VttU^J 1 co«^IE®^*©8St4»KSr S EM 

COtCDfiC o P t&I'MCC a COgf-fk^l^^ LT^-Si 
t^5t^$tb, JIJS0tj2COtCO»iC o P tiK#lCMg05 

^t^*5.tt^s i (Dmit^i^iiL-x^^^^ ttmm^ 

ti. Jtlfc0U <£><{><£> fit c o P tft.ftl.cs i o>mitW^ 
t£LX^ZZk&mB>£titz„ 

[0070] ztitb<Dmf5.mmmmz'?\,^x, «««h& 

30 ^(C^i- 0 3te*5, «i»Nrttl*VSM (SttK^a^] 
f+) Srffl^T, He ((S9»^7) fciVMr (KBflMt:) 
SraU^bfc, ®B£^&#tti¥»c:o^Tfit, ffiiUMi 
8^?K (^•^T'fiO. 3 Mm, h 7 s/ iff 4 . 0(i 
m) v SttMR^y K (^¥ty/l0. 3/iin, h7 
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